Abstract: Deposition of Palaeo-Mesoproterozoic sedimentary rocks on the São FranciscoCongo craton started during Statherian taphrogenesis (1.8-1.75 Ga), as verified by ages of c.
formalized down to the formation hierarchy and their sedimentary environments described in detail; in Africa, however, most units have only recently been described in any detail, while in most cases stratigraphical nomenclature still needs to be formalized.
In this paper, we will present the known stratigraphy for the successions on the São Francisco Craton based on published papers, while for the African successions we use informal stratigraphies, either published in the literature, or in advanced stage of publication. We will use published age data, basin analysis and, where possible, sequence stratigraphy, to compare these successions. The stratigraphical columns of the sedimentary successions, both in Brazil and Africa, are shown in Figures 3 and 7-9.
Brazilian sedimentary basins: São Francisco Craton
The Palaeo-Mesoproterozoic sedimentary basins of Brazil, started as intra-continental rifts that opened during the Statherian taphrogenesis (1.8-1.75 Ga) and filled with aeolian sands, acid volcanic rocks and conglomerates. The abortion of the rifting process lead to the expansion of the basins into sags, that were filled with conglomerates, sandstones, fine-grained rocks and limestones, and were intruded by basic rocks, collectively named the Espinhaço Supergroup.
Espinhaço Supergroup
The Espinhaço Supergroup crops out in three different domains, all of them related to an orographic system named the Espinhaço Range, developed along a north-south trend between the 108S and 208S parallels in eastern Brazil: the southern Espinhaço Range, the northern Espinhaço Range and the Chapada Diamantina (Fig. 3) .
In the southern Espinhaço Range, the Espinhaço Supergroup is divided into two groups (the lower Diamantina and the upper Conselheiro Mata), which comprise nine formations composed essentially of sandstones and fine-grained rocks (phyllites, siltstones, quartzites). Conglomerate beds and lenses occur at the base of the succession (Fig. 3a) . The Espinhaço Supergroup in the northern Espinhaço Range, was divided by Schobbenhaus (1996) into the Oliveira dos Brejinhos and Santo Onofre groups. The lower, Oliveira dos Brejinhos Group, was deposited in a rift followed by a flexure in the interval comprising the Bom Retiro and Fazendinha formations (Fig. 3b) . Recently Danderfer & Dardenne (2002) reviewed the succession from a tectonostratigraphical point of view, describing new formations and groups; the resulting interpretation confirms the one previously presented by Schobbenhaus (1996) . In Chapada Diamantina, the Espinhaço Supergroup has been divided into three groups that comprise six formations (Fig. 3c) . The succession of Chapada Diamantina and the one of the northern Espinhaço Range were considered to be sub-facies of the same succession (Schobbenhaus 1969) .
Deposition of the Espinhaço Supergroup began with a rift phase in all three domains. In the southern Espinhaço Range it encompassed mostly fluvial sandstones and alluvial fan conglomerates that predominate at the base of the Diamantina Group. In the northern Espinhaço Range, a first rift phase occurs during the initial deposition of the Oliveira dos Brejinhos Group, deposited in continental environments: alluvial fan, fluvial-aeolian, Rogers & Santosh (2002) . Modified from Schobbenhaus & Brito Neves (2003) . deltaic and lacustrine. The Rio dos Remédios Group of the Chapada Diamantina is composed of acid volcanic rocks, aeolian sandstones and polymict conglomerates interpreted as alluvial fans; it was also deposited during the rift phase.
The rift phase of the Espinhaço Supergroup is followed in the three domains by a transitional phase well characterized in the southern Espinhaço Range (Martins-Neto 2000) . This transitional phase is represented in the top of the Diamantina Group by the Galho do Miguel Formation, a thick sandstone formation deposited in aeolian and shallow-marine environments (Dossin et al. 1987) . Danderfer & Dardenne (2002) correlated this formation with the Bom Retiro and Mangabeira formations respectively of the northern Espinhaço Range (Fig. 3b) and Chapada Diamantina (Fig. 3c) .
The transitional phase is followed in the southern Espinhaço and Chapada Diamantina domains by the sag phase. In the southern Espinhaço Range, this sag phase is represented by the Conselheiro Mata Group, composed of interstratified sandstones and shales/argillites that represent shallow-marine deposits with occasional incursions of fluvial and aeolian sediments (Almeida Abreu & Renger 2002) and terminated with some scarce limestone intercalations. In the northern Espinhaço Range, the sag phase comprises only the Bom Retiro and Fazendinha formations, composed of interstratified sandstones and shales/argillites (Schobbenhaus 1996) . The Chapada Diamantina Group represents the sag phase in the Chapada Diamantina. In this group the basal and upper formations were deposited both in continental and transitional/shallow-marine environments; the intermediate formation was entirely deposited in shallow-marine environment, containing at least four intercalations of stromatolitic carbonate. In the southern Espinhaço Range, the supergroup crops out in a rift-sag type basin, whose stratigraphic evolution was controlled by its subsidence history (Martins-Neto 2000) . The rift phase of the basin comprises four depositional sequences (Silva 1993) : Olaria, Natureza, São João da Chapada and Sopa-Brumadinho. Each of these comprises one or more depositional systems and they are approximately correlated with lithostratigraphic units as shown in Figure 4 , corresponding to one pre-rift and three rift stages.
The Olaria and Natureza depositional sequences correspond to the Bandeirinha Formation (Fig. 4) . The first is bound at the base by a thrust fault and at the top by an erosional unconformity. The Natureza depositional sequence is composed of four depositional systems: alluvial fan, fluvial braided, aeolian and transitional, and is bound at the top by (2002) and Schobbenhaus (1993) ; (c) Rio dos Remédios, Paraguaçu and Chapada Diamantina groups, modified from Pedreira (1994) and Pedreira & Rocha (2004) .
an angular unconformity. The São João da Chapada sequence begins with a talus deposit, with shallowmarine or lacustrine sedimentary rocks that onlap over it, indicating a transgression of the depositional base level. The Sopa-Brumadinho sequence is limited at the base by an angular unconformity, correlated with an erosional unconformity that crops out elsewhere. Lacustrine pelites cover Figure 3a . Abbreviations: CS, correlative surface; DS, depositional sequence; EU, erosive unconformity; G, gradational contact; MFS, maximum flooding surface; P, progradation; T, transgression; U, unconformity. Modified from Martins-Neto (2000), Dupont (1995) and Silva (1993) . the unconformity and grade vertically into polymict diamond-bearing conglomerates interpreted as a deltaic system. The top of the Sopa -Brumadinho depositional sequence consists of deltaic fans that grade into the aeolian sandstones of the Galho do Miguel Formation. In this formation, the subsidence rates are relatively low and balanced by basin fill. A marine transgression at the top of the formation is followed by higher subsidence rates and the beginning of the sag phase.
The formations that comprise the Conselheiro Mata Group (Fig. 3a) were grouped by Dupont (1995) into three sequences (Fig. 4) . The lower one (Sequence I) comprises the Santa Rita and Córrego dos Borges formations; the intermediate (Sequence II) corresponds to the Córrego da Bandeira and Córrego Pereira formations; and the uppermost (Sequence III) coincides with the Rio Pardo Grande Formation. The first two begin with a transgression, reach the maximum flooding surface (MFS), and finish with progradation. The uppermost sequence (Sequence III) begins and ends with transgressions.
In the northern Espinhaço Range, Dominguez & Rocha (1993) divided the Espinhaço stratigraphic column into three depositional sequences (Fig. 5) .
According to these authors, the lowermost unit, named Borda Leste, begins with banded Figure 1b . Abbreviations: CS, condensed section; DS, depositional sequence; EU, erosive unconformity; SB1, type 1 sequence boundary; U, unconformity. Modified from Danderfer & Dardenne (2002) and Dominguez & Rocha (1993) .
Fe-Mg formations overlain by conglomerates and fluvial sediments, whose deposition was followed by an episode of uplift and then a major episode of subsidence. The unconformity that separates the two episodes may be comparable to the break-up unconformity that characterizes the evolution of rift basins. The subsidence episode allowed sedimentation of the Espinhaço depositional sequence. This sequence consists of fluvial sediments that were rapidly covered by aeolian sands and then by coarse-grained shallow-water arenaceous sediments; these were deposited under the influence of waves and currents and were followed by fine-grained graphitic sediments.
A major drop in the sea level led to incision of the Espinhaço depositional sequence by rivers and deposition of a third depositional sequence, the Gentio depositional sequence, composed of coarse grained turbiditic sediments, possibly deposited on a sequence boundary without sub-aerial exposure (Fig. 5 ). These relationships led Dominguez & Rocha (1993) to interpret the Espinhaço Supergroup in the northern Espinhaço Range as a rift-sag basin.
The Espinhaço succession in the Chapada Diamantina consists of four depositional sequences (Pedreira 1994; Fig. 6 ): the basal Rio dos Remédios sequence is composed of aeolian sands, effusive rocks and polymict conglomerates, the later named Ouricuri do Ouro Formation.
The succession that follows, the Paraguaçu depositional sequence, begins with a transgression of the coast line (Souza 1986 ) followed by deposition of fluvial and thick aeolian sands of the Mangabeira Formation. At the top of the formation, closely-spaced argillaceous levels herald a new sea-level elevation (see Shaney & McCabe 1994; Pedreira 2003) , an event that began with deposition of the Guiné Formation and closed with deltaic deposits that characterize a regression (Pedreira 1995) . The TombadorCaboclo depositional sequence that overlies it has a lower section (Tombador Formation) that comprises both continental and transitional deposits (Castro 2003) ; the upper section (Caboclo Formation) is essentially marine. Along its stratigraphic column there are two drops in sea level, represented by incised valleys (Pedreira & Rocha 2004) , first filled with fluvial sediments and then by marine deposits representing transgressions of the coast line. A last drop in sea level started the deposition of the Morro do Chapéu Formation, whose base consists of fluvial diamond-bearing conglomerates. After the deposition of the fluvial conglomerates, a new elevation of the sea level deposited a sandy tidal flat followed by regressive deltaic sediments. The top of the Morro do Chapéu depositional sequence is truncated by the unconformity below the glacial Neoproterozoic deposits.
The depositional age of the Espinhaço basins has been determined by dating zircons from volcanic units in the lower parts of the Espinhaço Supergroup in the southern Espinhaço Range and Chapada Diamantina only (Fig. 3a and c) . In the former area they comprise c. 1711 Ma (zircon U -Pb, Schobbenhaus 1993), 1710 + 12 Ma (Pb -Pb on carbonate, Dussin & Dussin 1995) , and 1715 + 12 Ma (zircon U-Pb, Machado et al. 1989) . Similar ages were found in rhyolites, rhyodacites and dacites of the Rio dos Remédios Group at the base of the Chapada Diamantina (Fig. 3c) : 1752 + 4 Ma (zircon U -Pb, Schobbenhaus et al. 1994) . Higher up in the stratigraphical column, at the base of the Chapada Diamantina Group, intrusive dykes have been dated as c. 1515 Ma (Ar/Ar plateau ages, Battilani et al. 2005) . In the northern Espinhaço Range there are no age data for any acid volcanic rocks of similar stratigraphical position to the Rio dos Remédios Group.
African sedimentary basins: Congo Craton
Several sedimentary successions occur on the Congo Craton (Fig. 2) , from west to east, the Chela Group in Angola, the Kibaran Supergroup in the Mesoproterozoic Kibaran Belt of the CDR, the Akanyaru and Kagera supergroups of the CDR, Rwanda and Burundi (formerly known as the Rwanda or Burundi supergroups), and the Muva Supergroup on the Bangweulu Block and in the Mesoproterozoic Irumide Belt of Zambia and southeast CDR. Of those, only the Chela Group and parts of the Kagera and Muva supergroups are relatively undeformed, allowing reconstruction of a stratigraphic column, while for the more deformed and metamorphosed successions of the Kibaran and Irumide belts only a synthetic stratigraphic column can be presented. Basin analysis and sequence stratigraphy is only attempted on the undeformed Mporokoso Group.
Chela Group
The Chela Group crops out in the neighbourhood of the town of Sá da Bandeira on the Umpata Plateau, Angola. It is the westernmost succession on the Congo Craton (Fig. 2) and comprises five formations (Torquato & Fogaça 1981;  Fig. 7) . From the base to top these are the Tundavala Formation (begins with a basal conglomerate followed by sandstones with pyroclastic intercalations), the Humpata Formation (acid volcaniclastic rocks, products of explosive volcanism, with sandstone intercalations), the Bruco Formation (basal volcanogenic conglomerate followed by interbedded sandstones and siltstones with volcanic and conglomeratic levels), the Cangalongue Formation interbeds (argillite, limestone and arkosic sandstone), and the Leba Formation (cherts, argillite and stromatolitic dolomites). With the exception of the Bruco Formation, partially deposited in a fluvial environment, and the Cangalongue Formation, interpreted as continental red beds, the Chela Group was deposited in shallowmarine environments.
The depositional age of the Chela Group was determined at 1790 + 17 Ma by the U -Pb SHRIMP method on magmatic zircons from an ignimbrite of the Humpata Formation (McCourt et al. 2004) , similar to the Rio dos Remédios effusive rocks in the São Francisco Craton. Figure 3c . Abbreviations: DS, depositional sequence; EU, erosive unconformity; I, incised valley; P, progradation; S, first-order (Stokes) surface; T, transgression. Modified from Pedreira (1994 Pedreira ( , 1995 Pedreira ( , 2003 .
Kibaran and Akanyaru/Kagera supergroups
The Kibaran and Akanyaru/Kagera supergroups occur in the central eastern sector of the Congo Craton, in the Kibaran Belt. Their outcrops are distributed in two belts: the Kibaran Belt sensu stricto and the Northeastern Kibaran Belt (Tack et al. 1994) (Fig. 8) . The Northeastern Kibaran Belt can be further divided into a Western Internal Domain and an Eastern External Domain, separated by a basement rise of Palaeoproterozoic gneisses and schists referred to as the Rusizian Rise (Lavreau 1985; Tack et al. 1994) .
Burundi Group and Rwanda Group were the names of the succession in Burundi and Rwanda respectively (Royal Museum for Central Africa 1990; Theunissen et al. 1991), but similar successions extend into northern Tanzania, southern Uganda and eastern Congo, where they were sometimes referred to under the same name, but more often than not, were attributed local and informal stratigraphical names. The successions of the Northeastern Kibaran Belt have recently been redefined into the Akanyaru Supergroup, which occurs in the Western Internal Domain, and the Kagera Supergroup, occurring in the Eastern External Domain. The sedimentary succession in the Kibaran Belt s.s. was formalized as the Kibaran Supergroup, comprising the Kiaora, Nzilo and Hakansson groups (Kokonyangi et al. 2001 (Kokonyangi et al. , 2006 .
In the Kibaran Belt s.s., the Kibaran Supergroup consists of three groups: the basal Kiaora Group dominated by pelites/schists, the middle Nzilo Group dominated by quartzites, and the upper Hakansson Group, dominated by pelitic units ( Fig. 8 ; Kokonyangi et al. 2001 Kokonyangi et al. , 2006 . The two lower successions are separated by the regionally defined Kataba Conglomerate. The only age data available for these units are from the Nzilo Group, which unconformably overlies 1.38 Ga granitoids, and is intruded by c. 1.00 Ga Sn-bearing granitoids, providing its maximum and minimum ages, respectively (Kokonyangi et al. 2006) . The older Kiaora Group is intruded by the 1.38 Ga granitoids (i.e., its minimum age is 1.38 Ga), while no age constraints are available for the Hakansson Group.
In the Western Internal Domain of the Northeastern Kibaran Belt, the Akanyaru Supergroup comprises four groups (Fig. 8) , which include pelites/schists and sandstones/quartzites and at least one marble bed. In the basal Gikoro and Pindura groups schisto-arkosic successions with volcanic rocks and basic intrusions are reported. In the westernmost part of the Eastern External Domain, the Kagera Supergroup is subdivided into the Mugaya and Ruvubu groups, whereas in the eastern part only one, the Bukoba Group, is recognized. In the eastern domain the Kagera Supergroup unconformably overlies the Archaean Tanzania Craton, but for the western domain of the Northeastern Kibaran Belt and the Kibaran Belt s.s. the presence of the basement is unproved.
The depositional environment of the Kibaran and Akanyaru/Kagera supergroups is interpreted as shallow-marine, but in the Northeastern Kibaran Belt a turbiditic facies has been reported (Baudet et al. 1988) , attesting to the presence of deeper environments. The depositional age of the Kagera Supergroup was determined by a zircon U -Pb crystallisation age of 1780 + 9 Ma in the Murore Tuff at the base of the Mugaya Group (Cutten et al. 2004) . The age of the Akanyaru Supergroup is constrained by the youngest detrital zircon identified in the Gikoro Group at 1412 + 21 Ma, indicating its maximum age of deposition, and granitoid intrusions intruding the sequence dated at c. 1.38 Ga (Tack et al. 2002; Kokonyangi et al. 2004) .
Muva Supergroup
The Muva Supergroup comprises two groups that occur in the Bangweulu Block and within the Irumide Belt, with the names of Mporokoso Group (Andersen & Unrug 1984) (Fig. 9) . According to Andrews-Speed (1989) , the Mporokoso Group consists of both immature and mature sandstones, conglomerates, ordered or not, cherts, tuffs, and volcanic rocks. It was deposited in both fluvial and shallow-marine environments: the former is represented by the immature sandstones and the conglomerates, the latter by the mature sandstones. The Manshya River Group was involved in the folding of the Irumide Belt and consists of metasiltstones, phyllites, slates and quartzites, with sporadic calc-silicate rock and marble at the top (Daly & Unrug 1982; De Waele & Mapani 2002;  De Waele et al. 2006) . Its depositional environment is interpreted as shallow-marine (Daly & Unrug 1982; De Waele & Mapani 2002) , although fluvial units have been recognized in the northeastern Irumide Belt (Daly & Unrug 1982) . The Mporokoso Group was classified by Andrews-Speed (1989) as a megasequence bound at the base by a regional angular unconformity and at the top by the present erosional surface; no angular unconformities were recognized within the group (Fig. 10) . It is divided into five depositional sequences: the lower four correspond to the Mbala Formation, the upper one comprises the Nsama and Kabweluma formations (Fig. 10) . The first and lowermost sequence consists of planar cross-bedded fluvial sandstones interpreted as braided-river deposits. Sequence 2 (Fig. 10) contains a coarsening-upward succession of immature trough cross-bedded sandstone interpreted as the deposits of sandy to pebbly sheet-braided rivers, capped by conglomerates deposited in wide shallow channels. The base of Sequence 3 is formed by an influx of debris flow or grain flows; the coarse, poorly sorted conglomerates include intra-basin pebbles of reworked sandstone. These conglomerates are overlain by a fining-up sequence of fluvial sandstones followed by marine ones, which represent a transgressive sequence. A final flux of fluvial sandstones marks the start of Sequence 4 of the Mbala Formation. These fluvial sediments pass upwards into shallow-marine sandstones. Sequence 5 comprises both the Nsama and Kabweluma formations. The former is essentially composed by mudstone tuff and chert with minor cross-bedded sandstones; the latter comprises essentially cross-bedded and rippled sandstones.
The Mporokoso Group of the Bangweulu Block unconformably overlies a plutono-volcanic basement dated using zircon U -Pb at 1.87-1.86 Ga De Waele 2005) . Tuff layers, associated with this basement occur within the basal parts of the Mporokoso Group, strongly suggesting a depositional age of c. 1.86 Ga. Similar tuffs and lavas also occur within the Manshya River succession of the Irumide Belt, and yielded zircon U -Pb ages of 1879 + 13, 1871 + 24 and 1856 + 4 Ma, directly constraining ages of deposition for that group to be broadly coeval with deposition of the Mporokoso Group (De Waele 2005) .
Discussion
A correlation between the Espinhaço Supergroup in the Brazilian states of Minas Gerais and Bahia (Fig. 3a, c) and the Chela Group (Fig. 7) was made by Torquato & Fogaça (1981) on a bed-to-bed basis. These authors extended this correlation to the Neoproterozoic Nosib and Khoabendus formations of Namibia, but because of the 1.78 Ga age of a felsic tuff in the Chela Group, this latter correlation is unsustainable (McCourt et al. 2004) . As correlation from one continental landmass to another is not advisable, we will limit the discussion to a comparison of the Palaeo -Mesoproterozoic basins of the São Francisco and Congo cratons.
Comparisons between the Espinhaço Supergroup in the southern Espinhaço Range and the Chapada Diamantina can be made on several counts. There were similar depositional environments: continental in the Diamantina and Rio dos Remé-dios, and most of the Paraguaçu groups, and shallow-marine with continental incursions in the Conselheiro Mata and Chapada Diamantina groups. Tectonic settings are also similar: extensional in the Diamantina and Rio dos Remédios/ Paraguaçu groups and flexural/thermal in Conselheiro Mata and Chapada Diamantina groups. Moreover, as indicated by the geochronological determinations already mentioned (Schobbenhaus 1993; Dussin & Dussin 1995; Schobbenhaus et al. 1994) , these successions were deposited simultaneously at c. 1.75 Ga.
For the northern domain of the Espinhaço Supergroup, the Pajeú Formation was also deposited in an intra-continental rift and the Bom Retiro Formation is transitional; the Fazendinha Formation was deposited in the sag phase. Geochronological dating of felsic tuffs in the successions of the northern Espinhaço Range would determine whether deposition was coeval with that in the southern Espinhaço Range and Chapada Diamantina.
The Espinhaço Supergroup and the Chela Group have different depositional ages: 1790 + 17 Ma for the Chela Group and 1710 + 12 Ma for the Diamantina Group. On a lithological basis, the Humpata Formation of the Chela Group and the Rio dos Remédios Group of the Chapada Diamantina, both composed of acid effusive rocks (Figs 7 and 3c), are comparable, but the age determinations clearly indicate that volcanism was strongly diachronous. Within the Congo Craton, the Chela Group and the Kibaran, Ankanyaru/Kagera groups appear to be coeval with depositional ages of 1790 + 17 Ma for the Chela Group and 1780 + 9 Ma for the Akanyaru Supergroup. Additionally, both successions were deposited in similar shallow-marine environments, making a direct correlation between these sequences plausible. It must, however, be noted that geochronological data for the Kibaran successions are very sparse at present, and that multiple sedimentation cycles may be present in these successions, spanning the Palaeoproterozoic through to the end of the Mesoproterozoic.
Finally, comparison of the Kibaran, Akanyaru and Kagera supergroups with the Muva Supergroup is somewhat problematic, because the latter is about 100 Ma older (c. 1.86 Ga) and one of its components (the Mporokoso Group on the Bangweulu Block) was deposited in a continental rather than shallow-marine environment. However, the depositional age of the Manshya River Group (c. 1.8 Ga, De Waele & Mapani 2002; De Waele 2005) , which does represent a shallow-marine succession, places its deposition in the Palaeoproterozoic and makes it coeval with the Mporokoso Group.
The intracratonic basins (Espinhaço and Mporokoso) may be compared in terms of sequence stratigraphy, especially in the southern Espinhaço Range. The lower parts of both were divided into several depositional sequences with conglomerates, probably characterizing the retreat of escarpments. The uppermost depositional sequences also appear to be similar (sequences I, II and III of Fig. 4 and the tide-dominated shallow-marine sections of Fig. 10 ). To a lesser degree, similar features may be seen in the Chapada Diamantina. Thus it is suggested that in the São Francisco -Congo craton, the rift shoulders at the base of the Espinhaço Supergroup and the Bangweulu Block represented topographic highs, dominated by alluvial fans, lacustrine, aeolian and fluvial environments, while the Conselheiro Mata and Chapada Diamantina groups, and the Kibaran and Irumide belts, were the loci of shallow seas within or at the margin of the Congo Craton.
Conclusions
The sedimentological, stratigraphic, tectonic and geochronological data presented here show that broad coeval epi-continental sedimentary basins were forming on the São Francisco -Congo craton during the Palaeo -Mesoproterozoic and over a relatively long period of time (1880-1700 Ma, at least). The tectonic regime that governed the deposition of these basins (mostly rift-sag) was similar over the entire São Francisco -Congo continent, as were the sedimentary environments. This suggests the possible existence of a wide shallowwater epi-continental sea covering large extents of the São Francisco -Congo craton during Statherian times.
